We report new evidence on the bank and country-level determinants of Islamic bank capital ratios in 28 countries between 1999 and 2013. Overall, we find that smaller, more profitable, and highly liquid Islamic banks are more highly capitalized. Additionally, improvements in the economic and financial environments and market discipline within a country correspond with higher Islamic bank capitalization. The results shed light on the impact that Sharia'a law restrictions have on Islamic banking capitalization. Our findings are most robust to banks that choose to hold capital well in excess of that required by regulators, consistent with traditional capital structure theory. Our results highlight the role that stable economic and political systems play in improving bank capitalization and reducing financial sector risk. By reducing political instability and corruption, improving legal systems, and encouraging access to capital markets, policymakers may incentivize mangers to make financing decisions that increase the capitalization of the Islamic banking industry in developing countries. Keywords: bank capitalization, Islamic banking, institutional environment, political distress, market discipline, democracy.
Introduction
The recent global financial crisis brings to light the important role that the institutional environment of a country can play in financial sector stability. Accordingly, regulatory bodies, such as the Basel Committee on Banking and Supervision (BCBS) and other policymakers desire to enact appropriate bank capital requirements, among other measures, to control banking sector risk and governance. Therefore, understanding the determinants of firm capital structures becomes an important empirical issue. Previous research outlines the impact that firm-level and institutional characteristics have on the capital structure decisions of real sector firms and conventional banks; however, the determinants of the capital structure decisions of financial firms operating in developing countries and Islamic banks, in particular, is not well established. Therefore, as developing countries become more integrated with the global financial system, understanding the factors that drive the capital structure decisions of banks in developing countries and their impact on the global markets becomes increasingly important. In addition, Islamic banks face unique capital structure restrictions due to Islamic law, and many Islamic banks operate in developing countries. In this study, we provide new evidence on the capital structure decisions of Islamic banks by estimating the impact of bank and country-level characteristics on the capitalization of Islamic banks. We provide important evidence on the effect that a country's institutional environment has on bank capitalization decisions, and the results have important implications for financial sector stability and governance, particularly in developing countries with an Islamic banking presence.
As one of the fastest growing developing financial systems, Islamic banking is expanding rapidly in both Muslim and non-Muslim countries. Islamic bank assets are expected to reach $6.5 trillion by 2020 (Mollah et al., 2016) , with an annual growth rate of 19.7% from 2013 to 2018 (Ernst and Young, 2013) . Islamic banks are financial intermediaries that are compliant with Sharia'a law (Gheeraert, 2014) . Thus, they allocate and invest resources under the guidance of Sharia'a principles without any use of interest in order to achieve " […] a fair system of social justice and equality while fulfilling the financial needs of people and maintaining high standards of ethics, transparency and a sense of responsibility". 1 The word "fair" refers to the principle of risk sharing between Islamic banks, investors, and depositors (i.e., all transactions must reflect a symmetrical risk and return 1 The definition of an Islamic bank according to The Dubai Islamic bank, the oldest Islamic commercial bank.
4 distribution among all parties). The term "social justice and equality" reflects the fact that Islamic banks face constraints on their profit-seeking behavior, the structuring of their financial products (i.e., prohibition of products that contain uncertainty or information asymmetries), and the relationship with stakeholders (i.e., no exploitation of other parties). These characteristics make Islamic bank investment and financing decisions more conservative. (Abedifar et al. 2013) . The transparency concept mentioned in the definition refers to the materiality and the traceability of Islamic bank transactions (i.e., Islamic banking products must be backed by tangible assets in the real economy).
Finally, the terms "high standards of ethics" and "sense of responsibility" reflect the principle of prohibiting the financing of sinful and non-ethical activities defined by Islamic law, such as dealing in the gambling, alcohol, or tobacco industries.
Like conventional financial intermediaries, Islamic banks operate in a highly regulated industry.
However, due to their special characteristics, i.e., the concept of profit and loss sharing on both the asset (entrepreneur/borrowers) and liability (depositors/investors) sides, their capital ratios must not only adhere to the regulatory guidelines of the Basel Committee on Banking and Supervision (BCBS), but also to specific capital guidelines proposed by the Islamic Financial Services Board (IFSB) and the Accounting and Auditing Organisation for Islamic Financial Institutions (AAOIFI). Therefore, regulators are concerned with how to treat Sharia'a compliant Islamic banks. While some regulators try to fit Islamic banks into the existing regulatory framework, others try to create a separate regulatory framework that deals specifically with Sharia'a compliant finance. In order to understand which framework most appropriately fits Islamic banking institutions, we need to examine the most influential determinants of Islamic bank capital ratios. Accordingly, we specifically focus on Islamic bank capital decisions.
In addition to the key role that Islamic banks play in promoting financial inclusion and economic growth in Muslim countries Imam and Kpodar, 2015) , recent studies show that Islamic banks are becoming systemically important (Song and Oosthuizem, 2014) .
Islamic banks are also expected to promote social welfare by encouraging ethical values and financial behavior (Gheeraert, 2014) . Thus, it is of interest to examine whether Islamic bank capital strategies are determined by the same factors observed in the conventional banking literature. Moreover, several Islamic banks to update their contracts to become more pragmatic in terms of investment and funding strategies. Finally, Islamic banks located in Islamic countries are often constrained by multiple banking regulatory standards, and they operate in an environment of relatively weak financial reforms (especially in the MENA region), compared to banks in industrialized countries (Belkhir et al. 2016; Bitar et al. 2016) . This is likely to affect the determinants of their capital ratios and, thereby, their optimal financing decisions.
The corporate finance literature offers an extensive body of research on the determinants of firm capital ratios (Frank and Goyal, 2009; Fan et al. 2012, Öztekin and Flannery, 2012; Cho et al. 2014; Öztekin, 2015 Öztekin, , Belkhir et al. 2016 . In conventional banking, however, the literature often concentrates on whether banks share the same capital determinants as other firms. For example, Gropp and Heider (2010) provide evidence that most determinants of bank capital ratios are identical to those found in other corporate finance studies. Octavia and Brown (2010) reach the same conclusion, but also find that macroeconomic factors play a significant role in determining bank capital structure in developing countries. Recently, Anginer et al. (2016) examine the corporate governance determinants of bank capital structure and show that corporate governance is also an important determinant of bank capital decisions. Finally, Schepens (2016) concludes that reducing dependence on the tax shield can be a very useful tool for regulators in encouraging banks to rely more on equity funding.
In the context of Islamic banks, prior studies focus substantially on the risk, profitability, efficiency, and governance of Islamic banks, compared to conventional banks (e.g. Čihák and Hesse, 2010; Beck et al. 2013; Abedifar et al., 2013; Johnes et al., 2014; Mollah and Zaman, 2015; Mollah et al. 2016) . However, the literature on the determinants of Islamic bank capital ratios does not offer any empirical evidence on whether Islamic banks share common determinants with their conventional counterparts and the broader corporate finance literature.
In this paper, we extend the literature to the Islamic banking sector in the Middle East and North Africa (MENA) and South East Asian (SEA) regions in order to identify the determinants of Islamic bank capital ratios and whether the institutional environment, specifically economic and financial 6 system development, affects Islamic bank capital decisions, and, if so, how. To empirically answer these questions we select an initial sample of 149 Islamic banks from 33 countries located across both regions. The sample covers the period from 1999 to 2013. We apply traditional corporate finance theories and testing methodologies from the current literature to investigate the most relevant bank and country level determinants of Islamic bank capital ratios (e.g. size, profitability, liquidity, tangibility, and risk).
Our results show that smaller, more profitable, and more liquid Islamic banks that operate in countries with better institutional environments and market discipline have higher capital ratios, consistent with the idea that compliance with Sharia'a law requires holding higher liquidity buffers, especially for small Islamic banks that tend to utilize retained earnings to increase their capital ratios.
Our results persist for Islamic banks that hold capital well in excess of regulatory minimums, which is expected, since well capitalized banks are relatively free to choose the capital structures that managers perceive to be most optimal. On the other hand, our results are weakest for banks that hold the minimum required capital. So, we are less able to predict the capital structures of these banks, because they face regulatory and, perhaps, liquidity constraints. Using a first difference estimation technique, we also show that the changes in financial and institutional characteristics are important determinants of changes in Islamic bank capital structure decisions. Moreover, we find that the determinants of Islamic bank capital often change across periods of financial and political distress; however, the impact of bank size and institutional development remain generally consistent across regimes. Most importantly, our results show that measures associated with economic and financial system development, such as low corruption, currency stability, rule of law, and market openness are consistently associated with higher capital ratios across specifications. Finally, our results are consistent when using an IV approach to control for endogeneity and alternative estimation techniques and standard errors.
Our results contribute to the literatures on Islamic finance, developing markets, and the broader corporate finance capital structure literature in several important ways. First, we add to the literature on Islamic finance as it relates to the broader corporate finance capital structure literature. Using common measures, such as size, profitability, risk, asset tangibility, and liquidity, we empirically investigate the determinants of Islamic bank capital and find results similar to the broader corporate finance literature, which implies that standard capital structure theories and empirical results can be 7 applied in the case of Islamic banks (Gropp and Heider, 2010; Cho et al., 2014; Belkhir et al., 2016; Schepens, 2016) . Secondly, we extend the literature on developing markets as it relates to the broader corporate finance capital structure literature. We examine the effect of macroeconomic factors and the institutional environment on the capital structure decisions of Islamic banks and find that improvements in the institutional environment, such as the reduction of corruption and improvements in capital market access, political and financial stability, and rule of law, result in higher bank capitalization, which has significant policy implications for understanding financial sector risk in the context of developing countries.
The remainder of the paper is organized as follows. Section 2 briefly reviews the related theoretical framework and discusses the predicted bank and country-level effects on Islamic bank capital ratios. Section 3 describes our sample, variables, and empirical model. Section 4 presents the empirical findings. Section 5 reports sensitivity and additional analyses, and the last section concludes.
Related literature and hypotheses

Review of capital structure theory and Islamic banks
The two most relevant capital structure theories in an Islamic banking context are the static/dynamic trade-off theory 2 (Kraus and Litzenberger, 1973) and the pecking order theory (Myers, 1984; Myers and Majluf, 1984) .
The trade-off theory states that the optimal capital structure of a bank results from a trade-off between the costs and benefits of debt and equity financing. Accordingly, banks tend to use debt, rather than equity, to maximize their value (Belkhir et al. 2016) . They use debt to benefit from the taxshield of interest deductibility. However, since banks have historically had a high share of leverage, compared to the rest of the economy, the tax shield may have a cost, because leverage is directly associated with higher financial distress costs. These costs can be categorized into direct costs (e.g.
legal fees related to bankruptcy) and indirect cost (e.g. loss of customers, employees, reputation, business opportunities). Frank and Goyal (2009) argue that the trade-off between these benefits and 8 costs can be distinguished in several ways. One such example is the "tax-bankruptcy trade-off" hypothesis, where a firm can balance the tax-shield benefit of debt against the increased cost of bankruptcy. Another example is the "agency" hypothesis, where a high dependency on leverage can discipline managers and mitigate agency problems, since debt must be repaid in order to avoid bankruptcy. In the case of Islamic banks, on the asset side, Sharia'a law requires financing activities to be backed by tangible assets, thus creating a safety net that helps reduce their risk exposure. In addition, Islamic banks have a higher share of tangible assets, compared to their conventional counterparts, which reduces the bankruptcy costs for liability claimholders. Furthermore, on the liability side, Sharia'a law imposes constraints on dealing and using debt instruments that correspond to Tier2 capital in Islamic bank capital adequacy ratios. Therefore, Islamic banks tend to have higher Tier1 capital, compared to conventional counterparts. Moreover, their Tier1 capital is almost equal to the capital adequacy ratio, because Tier2 capital is rarely used. Therefore, the bankruptcy costs for
Islamic banks is expected to be lower than that of conventional intermediation, because their business model favors the use of higher quality capital over debt when external funding is required.
In contrast to trade-off theory, the pecking order theory of Myers (1984) and Myers and Majluf (1984) does not provide for any optimal capital structure. Due to information asymmetry between managers, shareholders, and outside investors, this theory suggests a predefined financial hierarchy of bank financing choices. Banks prioritize retained earnings as the best source of funds. If internal funding is not available, debt or convertible bonds will be used. Equity is considered the last resort, because managers often believe that the issuance of equity will be underpriced by the market (Belkhir et al., 2016 Salam, and Istisina'a) must be backed by tangible assets. In conventional banks, a borrower canimmorally and without notifying the bank -use the borrowed funds for activities other than that which was initially agreed. These activities often comprise higher risk engagement and, consequently, increases moral hazard problems. In Islamic banks, instead of providing a loan to a borrower to finance the purchase of an asset, the Islamic bank will buy or construct the asset in question and sell or rent it to the borrower. This principle allows the Islamic bank to have a clearer view of the allocation of its resources. Moreover, Sharia'a law requires that these resources be invested in socially responsible activities that benefit community growth and development. Another important feature of Islamic banks is the profit and loss sharing contracts (e.g. Musharaka and Mudaraba) that are based on participatory finance and can also reduce moral hazard problems. Under the Musharaka contract, Islamic banks are allowed to control the activities of the entrepreneur, while under the Mudaraba contract, the Islamic bank encourages the entrepreneur to provide the needed effort to manage the project, since its repayment depends upon the experience and knowledge of the entrepreneur. Therefore, under Sharia'a law, Islamic banks will be less exposed to information asymmetry and the disadvantages related to the evaluation of and access to investors' private information. As a result, the transparency, asset tangibility, and profit/loss sharing features of Islamic banks should reduce their risk exposure, information asymmetry, and use of debt, which will ultimately lead the bank to favor internal funds as a first choice in funding, followed by raising quality external capital.
Bank-level determinants of Islamic bank capital ratios
In this section, we provide a detailed description of the different bank-level determinants of capital ratios that are commonly used in the banking and corporate finance literatures (Gropp and Heider, 2010; Octavia and Brown, 2010; Cho et al., 2014; Belkhir et al., 2016; Schepens, 2016) . We also discuss our expectation regarding their impact on Islamic bank capital ratios, given the institutional and contracting environments.
Size
Both the corporate finance and conventional banking literature agree that large firms and banks are more experienced, more reputable, and have a more diversified portfolio of activities and investments. They also have less volatile earnings, better access to capital markets, and can raise debt at lower costs. Therefore, larger firms and banks face lower default risk and are expected to have lower capital ratios. Thus, trade-off theory predicts a negative effect of bank size on bank capital.
According to Belkhir et al. (2016) , bank size can be used as a proxy for information asymmetry between inside and outside investors. Fama and Jensen (1983) also argue that larger firms are less likely to suffer from information asymmetry, because they are less subject to adverse selection and are expected to have easier access to both debt and equity markets. Islamic banks, however, suffer from several weaknesses, compared to conventional counterparts. Islamic banks are less experienced, they cannot utilize many common debt instruments, because debt is forbidden under Sharia'a law, and they often operate in an underdeveloped financial market (e.g. a weak institutional and contracting environment). In addition, many of an Islamic bank's target customers prefer not to deal with banking institutions at all, including Islamic banks, and instead choose to keep their wealth outside the financial system. Accordingly, the Islamic banking literature points to larger Islamic banks as having advantages in terms of experience, reputation, risk management, economies of scale, as well as information accessibility (Beck et al. 2013 , Abedifar et al. 2013 . In our analysis, we follow the standard corporate finance and conventional bank literature and use the natural logarithm of total assets as a measure of bank size, and we expect a negative association between size and Islamic bank capital ratios.
Profitability
There is no general consensus on the effect of profitability on firm and bank capital ratios.
According to static trade-off theory, more profitable firms/banks are likely to have higher leverage ratios. Frank and Goyal (2009) argue that profitable firms face lower bankruptcy costs and can also benefit from the tax shield to take on more debt. However, the authors explain that, in a dynamic framework, profits can have a negative effect on leverage due to various frictions. According to pecking order theory, firms and banks prefer internal funds over external funds and, thus, their need for the latter is lower. So, in contrast to static trade-off theory, all things being equal, leverage is expected to be lower for highly profitable firms and banks. Islamic banks also prefer internal funds to finance their investments. Compared to conventional banks, Islamic banks are less capable of raising debt, because of the constraints imposed by Islamic law on the usage of debt instruments. Therefore, Islamic banks are left with two alternatives. The first is to rely on retained earnings, and the second is to raise equity, which could weaken shareholder control over the bank. Belkhir et al. (2016) explain that, in a pecking order context, managers are less motivated to raise equity, because it will be underpriced by the market due to information asymmetry. Moreover, raising debt or equity is also related to the level of financial and economic development in a country. In most Islamic countries, the financial environment is still not well developed, thus these markets are more prone to information asymmetry and transaction costs, which makes raising both debt and equity more expensive. In our empirical tests, we use net income to total assets as a measure of Islamic bank profitability and expect a positive impact of profitability on Islamic bank capital ratios.
Liquidity
We refer to the banking literature and examine the effect of liquidity on bank capital. Horváth et al. (2013) propose a financial fragility hypothesis under which an inverse relationship between equity capital and liquidity is expected. They argue that, under the trade-off hypothesis, regulatory constraints on capital will severely harm the liquidity position of a bank. Furthermore, banks with more liquid assets face lower bankruptcy costs and are more capable of raising debt, which could negatively affect their capital position. In contrast, pecking order theory suggests that having more liquid assets implies less information asymmetry and, therefore, a better capacity to raise equity (Belkhir et al., 2016) . Berger and Bouwman (2012) report similar findings and refer to the risk absorption hypothesis, under which highly capitalized banks generate more liquidity. In the case of Islamic banks, liquidity is considered a major challenge facing the industry. Islamic banks have constraints on accessing liquidity; they cannot use debt instruments and financial derivatives. Islamic banks also suffer from a weak interbank money market, lack of expertise, and inconsistent regulatory standards. As a result, they prefer to hold higher liquidity buffers than conventional banks, which could serve as protection against liquidity risk. Whether more liquidity leads to more or less Islamic bank capital is an empirical question, which we leave to empirical estimation. Due to data availability, we follow the Islamic banking literature and use the ratio of liquid assets to deposits and short term funding to measure Islamic bank liquidity.
Asset Tangibility
The availability of fixed assets, such as property, plant, and equipment means that firms and banks can raise more debt secured by those assets. Therefore, banks with more available tangible assets are expected to have lower bankruptcy costs and higher leverage ratios. Under pecking order theory, however, firms and banks with more available tangible assets are less sensitive to information asymmetry. This implies that the cost of issuing equity is expected to be lower than the cost of debt.
Therefore, the presence of tangible assets is expected to be positively associated with capital ratios. We use five measures to control for potential differences in economic development at the country level. We first include the GDP growth rate and expect that raising equity is more favorable in periods of economic boom and expansion. This is because, in such period, stock prices are higher, expected bankruptcy costs are lower, and taxable income is higher. Accordingly, Islamic bank profits will increase and be held by banks as retained earnings in their capital buffers. Second, we use the inflation rate and expect a positive association with Islamic bank equity. According to the backward looking hypothesis, firm managers tend to raise more debt when they feel that interest rates are particularly low (Barry et al., 2008) . Firms, banks, and individuals will borrow and invest more, leading to rapid growth and higher inflation rates. Conversely, when inflation rates are high, Central
Banks often intervene and increase interest rates, forcing borrowers to borrow less, which decreases leverage and favors the use internal funds and raising equity. Finally, because many countries in our sample are rich in natural resources, we use three complementary measures, namely, oil rent to GDP, gas rent to GDP, and mineral rent to GDP, 4 and expect a positive association with Islamic bank capital ratios. 14 2.3.2. Economic and financial development determinants Macroeconomic variables do not cover the institutional environment. So, in this section, we provide insights on the role that the institutional environment might be play in affecting Islamic bank capital ratios. We focus on the economic and financial development index and its different components. Specifically, we use rule of law to measure the capacity of a country's government and legal system to recognize and ensure the protection of property and contract rights. We also control for the level of government intervention in the economy using an indicator of limited government, which measures fiscal freedom and government spending. Furthermore, in measuring regulatory efficiency, we control for three sub-measures: business freedom; labor freedom; and monetary freedom. Finally, we use an index of market openness to control for freedom of trade, freedom of investments, and financial freedom. These four measures constitute the economic and financial development index. The corporate finance and conventional banking literatures show different findings for the effect of the institutional environment on capital ratios. Some authors argue that firms and banks tend to favor debt over equity in countries where the institutional environment is well respected, while others find that firms and banks will prefer raising equity over debt. 5 These results are often explained by referring to the level of information asymmetry in a country. For instance, Belkhir et al. (2016) find that, when institutions and individuals abide by the law, investors have more confidence in the system and are likely to accept extending credit to firms at better terms (Hanousek and Shamshur, 2011) . In contrast, Antoniou et al. (2008) and Gungoraydinoglu and Öztekin (2011) suggest that strict enforcement of law and contracts leads to higher bankruptcy costs and lower leverage ratios. Although the Islamic banking system is bound by Sharia'a law, it operates in an environment that can be affected by weaknesses in the rule of law, governmental intervention, regulatory efficiency, and market openness. Belkhir et al. (2016) describe the institutional environment in the MENA region as weak and underdeveloped, compared to other developing countries. Therefore, the impact of the overall economic and financial development index and its components on Islamic bank capital ratios is an empirical question, which we leave to the empirical model. The overall index and its components range from 0 to 100, with higher values indicating a strong institutional environment. Table 1 summarizes the predicted effects of the different explanatory variables on capital ratios for firms, conventional banks, and Islamic banks.
15
[Insert Table 1 here]
Data and Methodology
Sample construction
We use Bankscope as the primary source of data for this study (Abedifar et al., 2013; Anginer and Demirgüç-Kunt, 2014; Mollah and Zaman, 2015) . We also utilize a Bloomberg database to sample market-based financial indicators. For each bank, we sample annual data from 1999 to 2013.
Our initial sample includes more than 149 Islamic banks from 33 countries. Macroeconomic data, such as inflation and GDP growth rates, are obtained from the World Bank's World Development Indicators, whereas financial development and institutional variables are obtained from various sources, such as the Heritage Foundation, The Fraser Institute, and the CIA's World Fact Book. We exclude countries, such as Brunei, the Cayman Islands, Gambia, Palestine, and Philippines, because they have no available data for the economic freedom index. We also exclude Islamic banks with negative capital ratios. Our final sample consists of more than 100 Islamic banks, operating in 28
countries. All variables are winsorized at the 1% and 99% levels to mitigate the effect of outliers.
Capital Ratios and empirical model
We follow and Anginer and Demirgüç-Kunt (2014) and use two definitions of bank capitalization ratio. The first measure is bank common equity, divided by total assets (common equity/ta). Common equity includes common shares, retained earnings, reserves for general banking risks, and statutory reserves. The second measure is Tier 1 capital, divided by riskweighted assets and off-balance sheet exposures (Tier 1 capital/rwa). Tier 1 capital is the sum of shareholder funds and perpetual, noncumulative preference shares. This ratio must be at least 6% under the Basel III rules. We alternate between risk-weighted assets (regulated capital) and total assets (unregulated capital) to avoid any errors related to the calculation of risk-weighted assets (Cathcart et al. 2015; Dermine, 2015; Bitar et al. 2016) . For our regression analysis, we employ a random-effect, Generalized Least Squares (GLS) methodology to allow a more robust investigation of the impact of the determinants of Islamic banks capital ratios. Eq. (1) represents our base regression model:
where CAP_Islamic ijt is the bank's capitalization ratio, Bank_Trad ijt−1 includes the bank determinants of capital structure, suggested by the traditional banking and corporate finance literature,
i.e. size, profitability, liquidity, asset tangibility, and risk. Institutional_det jt−1 is measured by the economic freedom index, which controls for rule of law, government size, regulatory efficiency, and market openness. Macro_eco jt−1 controls for differences between country economies and investigates the impact of macroeconomic factors and natural resources on Islamic bank capital ratios. YFE is a year fixed effect, and ε it is a white-noise error term, assumed to be normally distributed with zero mean and constant variance, ε it~ (0, 2 ). All independent variables are lagged one year, because they may take more than one year to impact banking capital. We follow Beck et al. (2013) and
Anginer and Demirgüç-Kunt (2014) and cluster at the bank level, instead of the country level, because some countries have a larger number of observations than others. Additionally, we only sample twenty-eight countries. Therefore, clustering at the country level may create biased results.
Empirical findings
4.1. Descriptive statistics Table 2 , Panel A presents summary statistics for the capital ratios, economic development indexes, and bank and country-level financial characteristics for the 28 countries included in our sample. In general, they suggest that there is large cross-country variation in Islamic bank capital ratios. For instance, the Tier 1 capital ratio ranges from a minimum of 9.29% in Bangladesh to a maximum of 75.18% in Singapore. Using the traditional common equity ratio, Bangladesh continues to be where Islamic banks are the least capitalized (mean of 6.27%), and Singapore continues to be the country with the most capitalized Islamic banks (mean of 74.28%). In Table 2 , Panel B, we report that the number of observations varies dramatically between risk-based and non-risk-based capital measures. Tier 1 capital to risk-weighted assets has 739 observations, while common equity to assets has 1,326 observations. The number of missing observations is explained by the fact that most countries started reporting regulatory capital information in 2006, and some banks prefer not to provide information about their capital adequacy ratios and, instead, provide information about their traditional capital ratios. Banks in these countries may still be working under the Basel I accord, or prefer not to disclose information about their risk weighting.
[Insert Table 2 here]
The economic and financial development indexes also vary across countries. Excluding the United Kingdom and Singapore (the two most developed countries in our sample), Bahrain tends to rank towards the top of the economic index (I) 6 , with a mean value of 74.63%, whereas Iraq, Bosnia, and Bangladesh rank towards the bottom, with mean values of 16.8%, 48.53%, and 50%, respectively.
Comparing capital ratios with the economic index (I), it is clear that economically developed countries, such as Bahrain, tend to have higher capital ratios. Table 3 reports the results estimating the determinants of Islamic bank capital ratios using Eq.
Determinants of Islamic bank capital ratios
(1). We use the common equity and Tier 1 capital ratios as dependent variables and introduce the different components of economic and financial development, as well as the overall index, in separate regressions to avoid multicollinearity. Models (5) and (10) control for macroeconomic conditions, while the remaining models control for the institutional environment and year fixed effects. We note some important results.
First, we find a negative and significant association between bank size and both unregulated and regulated capital ratios, reflecting the Beck et al. (2013) and Abedifar et al. (2013) arguments that larger Islamic banks are more experienced and more reputable than smaller ones, thus they have lower capital ratios. Large Islamic banks also benefit from diversification and economies of scale, have lower bankruptcy costs, better access to capital markets, and are better positioned to access or develop Sharia'a compliant debt instruments and lever investment accounts. Another explanation is provided by Belkhir et al. (2016) , who explain that information asymmetry between firm insiders and the capital markets is a major problem in the MENA region. Our results confirm their findings and suggest that large Islamic banks do not gain transparency as they grow larger; therefore, they rely less on raising equity, which strongly supports the trade-off theory and our expectation of a negative association between size and bank capital.
We also find a positive and significant relationship between profitability and both unregulated and regulated capital ratios. Consistent with the pecking order theory and our expectations, the results persist in almost all models, reflecting the fact that Islamic banks rely more on retained earnings, especially if the economic and financial environment is still not well developed. In such cases, Islamic banks are more prone to information asymmetry and transaction costs, which makes raising either debt or equity more expensive. Also, the coefficient estimates of risk, measured using net loans to assets, show a negative, but not significant, association with Islamic bank unregulated and regulated capital ratios. The coefficient estimate become negative and significant only in Model 3, suggesting that banks possessing important loan portfolios are less exposed to risk than banks that prefer to invest in derivatives, other types of securities, and non-traditional activities, thus reducing the need to hold more capital. In addition, the coefficient estimates reveal strong evidence of a positive and significant association between liquidity and bank capital ratios. For example, the findings suggest that a 1% increase in asset liquidity in Models (5) and (10) is associated with an increase in the common equity and Tier 1 capital ratios of 0.041 and 0.043, respectively. In line with pecking order theory and the risk absorption hypothesis, Islamic banks that hold more liquid assets are less exposed to information asymmetry and, therefore, have a better capacity to raise equity than less liquid Islamic banks. Finally, the coefficient estimate for asset tangibility is positive, but it is rarely significant across the models.
Consistent with pecking order theory and expectations, the reliance of Islamic banks on asset-backed transactions and investments in real estate lead to a lower risk engagement and impede moral hazard problems. Therefore, the presence of tangible assets is positively associated with bank capital ratios.
[Insert Table 3 here]
With regard to the institutional environment, we report that economic and financial development has a positive and significant impact on Islamic bank capital ratios. Accordingly, Islamic banks in countries that benefit from rule of law, limited and efficient government intervention, and open and competitive markets have higher unregulated and regulated capital ratios. The findings in Model (5) and (10) suggest that a 1% increase in the overall index corresponds with an increase in the common equity and Tier 1 capital ratios of 0.265 and 0.447, respectively. Our results confirm our expectation that Islamic bank decisions to increase capital ratios are strongly associated with property rights, the enforcement of contracts, fighting corruption, reducing tax payments and government spending, encouraging new businesses, the free movement of capital, the efficient allocation of resources, increased competition, and transparency of information. Altogether, these findings suggest that economic and financial development play a significant role in favoring equity capital over debt in the case of Islamic banks. As for the additional macroeconomic control variables, we find that Islamic banks operating in countries with higher oil rents have higher Tier1 capital, while Islamic banks operating in countries with lower mineral rents have higher common equity. The results, however, are not significant for the remainder of the macroeconomic variables.
Differences across periods of financial and political distress
We now control for the fluctuation of the economy between periods of growth and financial distress and examine whether the determinants of Islamic bank capital ratios remain intact. Since our sample includes the subprime crisis period, Table 4 separates the sample for the periods before (1999-2006), during (2007-2009), and after (2010-2013 ) the crisis. We report similar results, although some results become insignificant.
Another important issue is that some countries where Islamic banks operate have witnessed significant economic and political instability due to the Arab Spring. While Gosh (2015) demonstrates that political instability has a negative effect on bank risk and performance, Bitar et al. (2016) find that high capital ratios decreased risk and improved bank performance during the Arab Spring. We extend the work of both authors and investigate whether the determinants of Islamic bank capital ratios hold across economic and political cycles. We use two measures of political distress. The first measure, major protests, controls for countries characterized by major protests, such as Algeria and
Bahrain, but did not experience major political change as a result. The second measure, Arab Spring, controls for countries characterized by major political changes that resulted in regime change, or civil 20 war, such as Egypt, Tunisia, and Syria. The results are also presented in Table 4 and provide three important insights. Firstly, the profitability ratio reports a significantly negative, or insignificant effect, on the bank common equity to assets and Tier1 capital ratios, respectively, perhaps because Islamic banks are using profits to distribute dividends, or pay higher returns to investment account holders and other depositors, instead of retaining earnings, as a signal of bank financial soundness during political distress periods. Secondly, risk is positively associated with bank capital, indicating that Islamic banks expect the default of some of their financial products during periods of political instability and, thus, tend to maintain higher capital ratios. Finally, the economic development index no longer exhibits a significant relationship with the Tier1 capital ratio, demonstrating that law and order policies cannot have a positive effect without the existence of a stable political system.
[Insert Table 4 here]
Robustness checks and further analyses
In this section, we examine whether the determinants of Islamic bank capital ratios persist when we use alternative institutional control variables and alternative capital ratio measures. We also explore the determinants of highly capitalized Islamic banks, compared to banks with capital ratios close to the regulatory minimum. Finally, we examine the determinants of changes in Islamic bank capital ratios and the role of legal and political systems.
Alternative capital ratios and control variables
In this section, we investigate whether our findings on the relation between financial development and the capital ratios of Islamic banks persist when we re-estimate our regression using alternative independent and dependent variables. Table 5 continue to lend support to our previous findings. Small, more profitable, and highly liquid banks have higher unregulated and regulated capital ratios. As for the Fraser Institute's economic and financial development index and its components, we also report a positive effect on Islamic bank capital ratios in almost all models, confirming our earlier results.
21
[Insert Table 6 are highly significant and the determinants of bank capital are not sensitive to alternative capital ratio measures, or different sets of institutional control variables.
[Insert Table 6 here]
The determinants of highly capitalized Islamic bank capital ratios
We now investigate whether our findings are similar for highly capitalized banks. Berger et al.
(2008) provide three arguments for being highly capitalized. First, higher capital ratios reflect higher retained earnings as a precautionary policy against future equity shortages. Second, banks are more sensitive to factors, such as earnings volatility, deposit shortfalls, charter values, and regulatory policies (e.g. too-big-to-fail), which create incentives for bank managers to adapt their capital ratios according to these factors. Finally, banks that plan to have future mergers prefer to maintain higher capital buffers to ensure regulatory approval. We define highly capitalized banks using a dummy variable that equals one if the bank's Tier1 capital ratio exceeds its upper quantile (Q75) and zero otherwise. We use Eq. (2) to estimate the results, and Table 7 presents the findings for the initial and alternative measures of capital ratio. Since the dependent variable is now a binary variable, we use, in addition to GLS, logit and probit regressions to check the robustness of the results. We find that highly capitalized banks are smaller. Highly capitalized banks also have higher retained earnings, are more liquid, and have higher tangible asset ratios than smaller Islamic banks. This is logical, since small Islamic banks are constrained by Sharia'a law and are less capable of developing debt-based
Sharia'a compliant instruments. Therefore, they prefer higher liquidity and rely on retained earnings to increase their capital ratios, instead of using external funds. Finally, the effect of the economic and 22 financial development index suggests that Islamic banks tend to increase their capital ratios in countries with better institutional environments. In all, the results coincide with our main findings and suggest that these findings are driven by highly capitalized Islamic banks.
[Insert Table 7 corresponds to banks having less than the lower quantile (Q1) of the Tier1 capital ratio, and the other corresponds to banks having less than the lower quantile (Q1) of the capital adequacy ratio in the previous year. We choose to define close as banks with capital regulatory ratios below the lower quantile, instead of the minimum regulatory capital -equal to 4% for Tier1 capital and 8% for the capital adequacy ratio -required by the BCBS and the IFSB, because most Islamic banks prefer to hold regulatory capital ratios that are above the minimum imposed by both the BCBS and IFSB (Beck et al. 2013 , Bitar et al. 2016 . Furthermore, some countries, such as Bahrain, already require banks to hold minimum capital of 12%, well above the 8% recommended by both guidelines. We find that the determinants of capital ratios for Islamic banks with capital ratios approaching the minimum regulatory requirements are inconsistent for both unregulated and regulated capital ratios. For example, we find that bank size is now positively associated with Islamic bank capital ratios, while profitability, liquidity, and tangibility are each positively associated with the capital ratios of the least capitalized Islamic banks. These results reflect the leverage position of Islamic banks, where larger banks tend to adjust by increasing capital ratios when their regulatory capital approaches the minimum regulatory requirements. In addition, the negative associations for the other bank 23 determinants suggest that Islamic banks with lower capital ratios (or higher leverage) become more fragile in in terms of generating profits and benefit less from being more liquid and tangible, compared to highly capitalized (low leveraged) banks. Finally, the negative effect of the economic and financial development index indicates that Islamic banks with capital ratios close to the minimum capital requirements are bound to use leverage over equity in countries with better institutional environments.
[Insert Table 8 here]
The determinants of Islamic bank capital changes
As we study the effect of the determinants of Islamic bank capital ratios, it also makes sense to examine how changes in those determinants can affect changes in Islamic bank capital ratios. For example, Barth et al. (2013) argue that it is interesting to explore the efficiency with which banks react to changes in regulatory reforms. Another reason for studying changes in capital ratios is that Islamic banks are often more capitalized than their conventional counterparts. Therefore, it is important to study how changes in the determinants affect the changes in capital ratios, in addition to their absolute values. We use a first difference estimation over three time intervals, corresponding to the periods before, during, and after the 2007 to 2009 financial crisis, for all dependent and independent variables. For each bank, the variables are averaged for the three time periods. Due to the first differentiation estimation, the final sample contains observations for two out of three time periods. The findings are presented in Table 9 for our initial and alternative capital ratios, and the results provide several new insights. First, changes in bank size, profitability, liquidity, and asset tangibility have a positive and consistent effect on Islamic bank capital changes, suggesting that changes in bank financial characteristics in periods of financial distress have a direct effect on their common equity and Tier1 capital ratios. Secondly, in contrast to our earlier findings, changes in the institutional environment might result in a negative effect on Islamic bank capital ratios. This may be explained by the fact that inconsistencies in economic and financial development in terms of rule of law, government intervention, regulation, and markets can be interpreted as a weak and unstable institutional environment, implying higher transaction costs and information asymmetries, making the cost of raising equity more expensive, relative to debt. Finally, changes in GDP growth correspond with higher capital ratios, while fluctuations in inflation rates result in a negative effect on bank capital. In addition, changes in both oil and mineral rents are negatively associated with bank capital changes, suggesting that oil and mineral fluctuations severally impact Islamic bank capital ratios, especially risk-based capital ratios. This reflects the risk of a heavy reliance on oil and mineral industries within Islamic bank portfolios of investments.
[Insert Table 9 here]
The effect of legal and political systems
We examine the robustness of previous results by separating the sample into several sub samples, depending on country economic conditions and classifications, legal and political systems, as well as bank stability. First, we focus on the GCC countries, because they have the largest number of Islamic banks (Alqahtani et al., 2016; Ernst and Young, 2015) . In addition, Bitar et al. (2016) argue that banks in these countries tend to attract talented managers, skilled employees, and are working on developing their regulatory frameworks to enhance their risk management and improve their capacity to absorb financial shocks. Results presented in Table 10 , Panel A, Models (1) and (6) report similar results, except the economic and financial development index is no longer significant, suggesting that additional efforts are required in terms of rule of law, regulatory environment, and market development, especially since the institutional environment in this region is still ranked behind the industrialized countries (Creane et al., 2004 , Bitar et al., 2016 . Second, Table 10 , Panel A, Models (2) and (7) show no significant differences from previous results with regard to developing countries.
Third, we categorize countries according to their legal systems: 1) western, which refers to the common and civil law countries; 2) hybrid, which refers to a mix between common or civil law and Sharia'a law (e.g. Indonesia, Malaysia, and Turkey); and 3) Sharia'a, which refers to countries that fully adopt Islamic Sharia'a law (e.g. Iran and Saudi Arabia). Results presented in Panel A, Models (3) to (6), and (8) to (10) show that our previous findings are mostly driven by countries operating under hybrid legal systems, indicating that small and more profitable Islamic banks have higher capital ratios in countries with better institutional environments and hybrid legal systems. Fourth, we collect data on country political systems from the Political Regime Characteristics and Transitions of 25 Polity IV project. We refer to two broad political systems: 1) highly democratic; and 2) highly autocratic. 7 In addition, we refer to a measure of political durability to capture the stability and the durability of the political systems in different countries. The findings are reported in Islamic banks and find no significant difference, although the coefficient estimates for bank level determinants appear to be more significant for highly stable Islamic banks.
[Insert Table 10 here]
The effect of publicly listed versus unlisted Islamic banks
Aside from the previous mentioned effects, the determinants of Islamic bank capital decisions can also depend on market discipline. In fact, listing a bank in the public market implies more stringent rules and stricter capital regulation and supervision. Therefore, we divide the sample into publicly listed and unlisted Islamic banks. For listed banks, we refer to Bloomberg database and use market-to-book and dividend per share as two market-based control variables to control for the market effect. We also use fee income to total operating income and non-interest income to total operating income to control for the Islamic bank business model and activity diversification. Results are reported in Table 11 . We notice that the bank capitalization determinants are most significant for publicly listed banks, suggesting that the effect of bank size, profitability, risk, liquidity, tangibility and economic development on capital ratios of Islamic banks is also driven by the disciplinary role that the financial markets play in the capital structure decisions of publicly listed Islamic banks, compared to unlisted Islamic banks.
[Insert Table 11 here] 7 A democratic political system is mainly characterized with the freedom of expression where all citizens have the right to express their opinion and choose their leaders. In contrast, the modern autocratic political system is characterized with a high degree of restriction or suppression of other political parties. It also exercises a high degree of directiveness over social and economic activities. 
IV approach and other estimation techniques
We verify the robustness of our results by addressing the issue of potential endogeneity and by employing alternative econometric specifications and standard errors.
First, we use an instrumental variable (IV) approach to mitigate any concerns about endogeneity. In an IV approach, we regress the economic and financial development characteristics on instruments and the other regressors, as reported in the base models (i.e. Table 2 ). Then, the predicted values of the economic development variable replaces the index reported in base models.
The current literature on Islamic bank financial characteristics is largely silent regarding endogeneity and lacks guidance on the specific instruments that can be used when examining the association between economic development and bank capital structure. In this study, we use the first and the second lagged values of the World Governance Index, as well as the rest of regressors, as instruments. 
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provide additional support for our earlier findings and suggest that results are not driven by endogeneity.
[Insert Table 12 here] Secondly, we employ four alternative econometric specifications and standards errors. In the first two estimations, we use truncated regressions to address any bias related to the upper and lower distribution of observations for the dependent variable and median quantile regression, because it provides more robust results to outliers and distributions with heavy tails. In the third and fourth estimations we focus on the standard errors and use a white procedure to correct the heteroscedasticity of the standard errors, as well bootstrapped standard errors using a random resample of 100 of the banks employed in our sample. Table 12 , Panel B shows that the estimated coefficients for the independent variables report the same signs across all estimations and models, indicating that the effects of bank size, profitability, risk, liquidity, asset tangibility, and economic development on the capital ratios of Islamic banks are unaffected by the use of different econometric specifications and standards error treatment.
Policy implications and conclusion
A large amount of research in corporate finance highlights the importance of studying the determinants of firm and bank capital structures, and empirical evidence shows that most determinants of bank capital structure are identical to the findings of other studies in corporate finance. However, We utilize an international sample of more than 100 Islamic banks, operating in 28 MENA and SEA countries from 1999 to 2013. We use an empirical framework to estimate how bank and country characteristics affect Islamic bank capitalization, and we find that that small, more profitable, and more liquid Islamic banks, operating in countries with better institutional environments and market discipline are better capitalized. Our results are mainly driven by highly capitalized Islamic banks.
When Islamic banks hold capital at levels well above those required by regulators, Islamic bank capital decisions appear to be driven by similar factors to those previously found in the capital structure literature, which implies that highly capitalized Islamic banks are able to choose capital structure in a ways consistent with established capital structure theory. However, when bank capitalization is near the regulatory minimum, results are inconsistent, implying that these firms face regulatory and liquidity constraints that change the way managers make financing decisions.
Our results also highlight the important role that the institutional environment plays in determining Islamic bank capitalization. We find that improvements in measures of economic and financial development, such as legal system, property rights, currency stability, government 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** R2 0.388 0.283 0.299 0.343 0.432 0.448 0.307 0.401 0.348 0.479 Standard errors are clustered at the bank level and are reported in parentheses below their coefficient estimates. * Statistical significance at the 10% level. ** Statistical significance at the 5% level. *** Statistical significance at the 1% level.
Tables
Table 4
Differences during the financial crisis and the Arab spring Standard errors are clustered at the bank level and are reported in parentheses below their coefficient estimates. * Statistical significance at the 10% level. ** Statistical significance at the 5% level. *** Statistical significance at the 1% level.
Variables
Common equity to assets 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00** 0.000*** n.a. 0.000*** 0.000*** 0.000*** n.a. 0.000*** 0.000*** R2 n.a. 0.388 0.388 0.388 n.a. 0.43 0.436 0.436 Sargan test is reported for 2SLS and LIML models while the Hansen J test is reported for the GMM model. Standard errors are clustered at the bank level and are reported in parentheses below their coefficient estimates. In panel B, we show results from heteroscedasticity-consistent standard errors (Models 3 and 7) and standard errors based on bootstrapping techniques (100 random resamples) (Models 4 and 8). * Statistical significance at the 10% level. ** Statistical significance at the 5% level. *** Statistical significance at the 1% level. 
